Appiication No.: 10/714053 



Case No.: 5f068US002 



AmendmcHits to the Claims: 

The fo! lowing Listing of Claims will replace ail prior versions, and listings, of claims in 
the appiication: 

Lis ting of Claims 

I . (Currently aniended) A compounci according to Forxnula I : 

O 

O O \\ 

o 



wherein 

X' is a substrate-reactive functional group selected from a e«FteH-yv Mlocarbony!, 
hulocarbon>io\\ , c^aiKX h>d*-ovs, mercapto, isocyanato, halosilyl, alkoxysilyl. ac\ lox) i>il) 1, 
a/ido. azindinvL bdloalkvi, whuh> afmfte^-pmmr)' -aro muti o am int) , qtic o i idmy -a ro i n a w -gtHHtH>; 
di^uifidc, alk; i dioullidc, bcn/otnazolvK phosphono, phosphoroaniido, or...phosp{iato.- -ur 

y' is a single bond or a divalent group selected from aTV alkylene, lieteroalkylene, 
m-y iene, carbonyl, carbonyloxy, carbonylimino, oxy, thio,-NR''- where R.^ is hydrogen ur alkyl. or 
combiniuions thereof: 

K jiH! K logcilKM d dicaiboxniudc giuup to \shiv.n iiic> <.tu' aiUK-hod iw-n .a 
Una to oitiiu i^K'uvKrcd heterocyclic or lu-tcrobicyclic group thai can be fused lo an optional 
aroniauc gioup. opnouai satiu-ated or unsaturated cyclic group, or optional saturated or 
unsaturated btcychc group; 

r is equal to 1 when X' is a monovalent group or equal to 2 when X' is a divalent 

group; and 

said compound is unsubstituted or substituted with a halo, alkyl, ailvoxy. or 
combinations thereof 
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(Original) I'he eompound of claim 1^ wherein the compound i.s of fommla 

O 



1 r II , ^^^^ f'-^-^ ^^ 1 
xH-CCHg);^-- L— C ^Ar- S---N . ) 



o 



O 



wherein 



n is an integer of I to 100; 
Af' is m arylene; and 

L is oxygen orNR" where R** is hydrogen or alky i; and 

said comjjdund is unsubstituted or substituted with a halo, alky!, alkoxy, or 
combinations thereof; 



(Qriginial) The compound of claim i , wherein the compound is of fbrmala 

O 

O O O O 0 \ 



-00 \\ , 



r 



wherein 

each n is independently aji integer of I to 100; 

m is an integer of 1 to 200; 

Ar' is an an lene; 

k. is an integer of 2 to 4; 

D is o.xygen, sulfur, or NM; 



3 



AppiiciitiiHi No ; !0 7140?3 



Case No.: 5')068US00: 



L is oxygen orNR'' where R'^ is hydrogen or iilky!; and 

said compound is vinsubstituted or substiuued with a halo, alkyl alkoxy, or 

combinations thereof. 



4. (Origi n.aI) T he compound of claim 1, wherein the compound is of formula 




wherein R is an alkyl and said compound is unsuhstituted or substituted with a halo, alkyl, 
alkoxy, or combinations thereof 

5, (Originai) The compound of claim 1, wherein the compound is of formula 



4 



Appliaition No.. iO.'7340?,5 



Case No.: 590&8US002 



O 



O 



O .0 ^ 




O ^ P ^ // 

^ R 

O 

o p \\ 



9. 

O P w 



O 



O 

O p \ 

J, X^~-|~-Y^ Af—S-H 




O 

0. P 

1 r 1 ¥ / 




wherein 

Risan aikyl; 
Ar' is an aiyiene; 

Y"* is selected from a single bond, alkyiene, heteroalkylene, earbonyl, 
carbonylo.xj', carbonylimino, oxy, thio, -NR.'^- where R'' is hydrogen or alkyl, or combinations 

thereol: and 

said compound is tmsubstituted or substituted with a halo. alkyJ, aikG.xy, or 

c oni bi !)ati ons thereo.t". 



6, (Original) The compound of elaim 5, wherein Ar' is phenylene. 
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7. (Currently amended) The co mp oimi-ef^laktt---^ A cornpoimd 

selected iiom 
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or 



that is unsiibstiiiited or substituted vs^itih a halo, alkyl, alkoxy, or combihatlcms thereof. 



8. (Cancel) 

9. (WithdrawTi) A compouiid accofding to Formica W: 




11 

whereiri 

X i.s a sub-^trate-reacti\e functional group selected from a carboxy, haU)carbom }. 
hali'CaiixTA !i>\N c>ah(). hsdto\>, nicioapto jsoc>anato, halosilyl. alko\>sih! ac>lo\\-i!\! 

a/ iHUnxL ia;o.Jis\S t(.Uiai\ amino, pnruary aromatic amino, secondajy aiomat'c aninui, 
disuifdo a k> i disaLidc iK-n/otua/iuls L phosphono, phosphoroamido, plK)sphato, or 
elhylenicaUy unsaturated group; 
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R* and R" together vMi a diearboximide group to which they are attached form a 
four to eight niembered heterocyclic or heterobicyclic group that can be fused to an optional 
aromatic group, optionai saturated or uiisaturated cyclic group, or optional saturated or 
misaturated bicyclic group; 

is a .single bond or a divalent group selected from an alkylene, heieroalkylene, 
arylcne, carbonyK earbonyloxy> carboinyjimitio, oxy, tbio,-NR.^- where R'* is hydrogen or alkyl or 
combinations thereof: 

R~' is an alkyl, aryl, aralkyf or -NR''R* wherein R*' and R*" are each an alkyS group 
or taken together with the nitrogen atom to which they are attached fonn a Ibur to eight 
tnembeted heterocyclic group; 

r is equal to 1 when X' is monovalent or equal to 2 when is a divalent group; 

and 

said compound is Uiisubstitnted or substituted with a haio, aikyl, alkoxy, or 
combinations ihereof 



(Withdrawn) The compound of claim 9, wherein the compound is of formula 

o 



wherein 

q is an inieger of 1 to 200; 

X is an inieger of 1 to 4; 

D is oxygen, sulfur, or NH; and 

said compound is unsubstituted to substituted with a halo, aikyi, alkoxy, or 
combination tl'sereof. 
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1 1 . (WithdFavv'Ti) llie eonipoiiiid of claim 10, wherein tlie compouiKl is of tbrimila 



I N-S-R- ' 



, or 



O 

that is unsubstituted or substituted witli a halo, alkyi alkoxy, or combinatioTis thereot' 



12. { VVithdraMi) The eompound of claim 10, where tlie cornpound is 
0 



O o 



O 



) 1 ^N'S- ^_ 



l: 
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^ O p ^,0 0 



OH 



vvherein said compound is unsiibstitirted or substituted with a halo, alkyi, alkoxy, or 
combiTiatioris thereot' 

13. (Witiidrawn) Aii article comprising: 
a substiate; and 

a substTate-attached tethering group comprising a reaction product of a complementary 
functional group G on a surface of the substrate x^ith a compound of Formula I 

O 



o 
I 

wherein 

K' is a substrate-reactive ixmctional group selected from a carboxy , halocarbonyi, 
haloearbonyloxy;, cyano, hydroxy, mercapto, isocyanatOj haloisilyl, alkoKysily!, acyloxysilyl, 
airJdo, aziridinyK haloalkyl, tertiaiy amino, priiitary aromatic amitiQ, secondary aromatic amino, 
disulfule, alkyl disuitide, benzotriazolyl. phosphotJO, phosphoroajriidQ, phosphate,: or 
ethyienicaily unsaturaied group; 

Y' is a single bond or a divalent group selected from an alkylene, heteroalkylene, 
at>-lene> carbony!, earbonyloxy, carbony limino, oxy, ihio, or -NR'^- wliere R'' is hydrogen or alkvL 
or combinations thereof; 

and R"" together with a dicarboximide group to which they are attached ferm a 
tour to eight membered heterocyclic or heterobicycKc group that can be Iksed to an optional 
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aromatic group, dptional sattirated or unsaturated cyelic group, or optional saturated or 

unsaturated bieycijc group; 

' ! when \" is a monoxalcni jzroun oj ctjua! 1 s\hcu X a dnaleni iiUH.p 

G is the compiementary fonciional group capable ol reactuta vvUh X^; and 

paui tclheru\g group is unsubstiiufcd or substituted uith a lialo, aliv>l, alkox). or 

combinations thereof. 

14. (Withdravvn) The firtieie of claim 13, wherein the tetliering group comprises an 
attachment group and a group selected from 




that is unsubstituied or substituted with a halo, alkyi, carboxy, aikoxycarbonyl, nitrile, or 
cotnbinations thereof. 

1 5, (Withdrawn) The aiticle of claim 13, wherein the substrate comprises a polymeric 
raatenal. 

1 6 t \\ i'Jicirawn.t The article of clairn 1 3, wherein ihe .sub.strate cqmprises a polyimide or 
polvcsicr fihn. 

17. (Withdrawn) The aiticle of claim 13, wherein the substrate is multilayered and has an 
outer layer comprising diamond-like glass. 
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18. ( Withdrawn) The article of claim 13, wherein the substrate is niultiiayered and has an 
outer layer comprising gold. 

19. (Withdrawn) The article of claim 13, wherein the substrate is multiiayered and comprises 
a poiyimide or poiyester layer, a diamond-like glass outer layer, and a diamond-like carbon layer 
positioned between the polyimide or polyester layer and the diamond-like glass layer. 

20. (Withdrawn) The article of claim 1 3, wherein the siihstrate is a polymeric bead. 

21. (Withdrawn) The article of claim 13, wherein the substrate is a bead comprising a 
polysficcbaride. 

22. (Withdrawn) An article comprising: 

a substrate; 

a substrate-attached tethering group comprising a reaciioi) product of a co.mplen.ventary 
functional group G on a surface of the substrate with a compound of Inmnula 11 



wherein 

X"" is a suKstnuc-rcactiNC functional group selected from a carboxy. halocarbonsl. 
halocarbon> lox\ . csano, h\dro\v. mercapto. isocyanato, halosilyl, alkoxysihl, ac>!o\ysib, K 
a/ido, a/u-Kim>i. haloaik\K lertiars amino, primary aromatic ammo, stjcondftry aroniaiic cunino. 
Jib! .Pd. di-ulfn!^ bon/otna/olyk pbosphono. phosphoroamido. phospbaio, or 

e tn yiemcail y un sa i urate d gro up ; 
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R'* and R""* together with a dicaiboximide group to which they ai-e attached foim a 
four to eight heterocyclie or heterobicyclic group that can be fused to an optionai aromatic group, 
optional saturated or unsaturated cyclic group, or optional saturated or unsaturated bicyclic 
group; 

Y~ is a single bond or a divalent group selected from alkylene, heteroalkyieue, 
arylene, Cfu-bonyl, carbonyloxy, carbonylimino, oxy, tliio, -HR*^- where R** is hydrogen or alkyl or 
combinations thereoi^ 

R-' is an alkyl, aryL aralkyl, or -Nfl'^R*^ wherein R*' aid R*^ are each an alky 1 group 
or taken together with the nitrogen atom to which they are attached fom^ a four to eight 
niembered heterocyciic group; 

r is equal to 1 when X" is monovalent or equal to 2 when is a divalent group; 

O is the complementary timctionai group capable of reacting with X^; and 

said tethering group is unsubstituted or substituted with a halo, alkyl, alkoxy, or 
combinations thereof. 



23. (Withdrawn.) The article of claim 22, wherein the tethering group comprises mi 
attaehmenl group and a group selected irom 
P 

^ Q o 




o 

>• c 



wherein the tethering group is unsubstituted or substituted with a halo, alkyl, alkoxy, or 
combination tliereof 
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24. ( Withdmwn) "i^he artiele of claim 22, the substrate comprises a poly nveric 
material, 

25 . ( Withdrawn) The articie of ciairii 22, wherein tlie substrate comprises a polyimide or 
polyester illro. 

26. (Withdrawn) The article of clakn 22, wherein the substrate is muliilayered and has an 
outer layer coraprising diamond-like glass. 

27< (Withdrawn) The article of claim 22, wherein the substrate is multilayered and has an 
outer layer comijrising gold. 

'^8 ( W'uhdr n\ n) 1 he iriicle oi clann 22. wheiem the sub-^trate i> multilas cicd and conipnscs 

u x^is u ihk or jxM\<.Nt<.f ! !\i„t ) d dmond ! ) s )uti.i 1 md i diafiiond Lke v^aibuu !a\er 
pus lu ! L 1 \<.ui thv. b nukio >>! polx^ Li i md 'Ik duu u i d hk^. iia-^s U\li 

2^) ( W itiidr.mn) 1 he article ot claim 22, wheiem the iubstiate is a pol\menc bead 

>0 ^V\ithdfawi-i) Ihe article oi claim 22, wheiem the substrate is a bead cumpnsjng a 

poiysaccbaride, 

31, (Withdrawn) A method of hmnobilizing an amine-eontaining material, said method 
comprising: 

seleeting a compound of Formula ! 




O ,0 \\ 



6 
I 



wherein 
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X' is a substrate-reactive functional group selected from a carboxy, halocarbojiyl. 
halocarbonyloxy, cyano, Iwdroxy, mercapio, isocyaiiat.0, halosilyl. alkoxysiiyl, acyloxysilyi. 
a/.idtt, a/.iridinyL Ualoalkvl, tertiary amino, pritviary aromatic anuno, secondary arotnatic afrviruj, 
disuiude. aik>idisuinde, benzotriazolyl, phosphono, phosphoroaiindo. phosphate, and 
eihyieiiicaUy unsatujuted group; 

Y' is a single bond or a divalent group selected from m alkylene, heteroaikyleite, 
arylene, carbonyl, cai^bonyloxy, earbonylimino, oxy, thio,>NR'^- where R'' is hydrogen or alky!, or 
com hi nations thereof; 

R'' and R: together sviUi a dicarboxiniide gnmp to wivich they are atiaclied fonrs a 
four 10 eight menibercd heterocyciic or heterobicyclic group that can be ftised to ait optional 
aromatic group, optional saturated or imsatiirated cyclic group, or optional saturated or 
unsaturated bicyclic group; 

r is 1 when X' is a monovalent group or equal to 2 when X' is a divalent group; 

and 

said compound is unsubstiiuied or substituted with a halo, alky!, alkoxy, or 
combinations thereof; 

providing a substrate having a complementary functional group capable of reacting with 

t; 

preparing a substjrate-attached tethering group by reacting X' mth the coniplenientary 
functional group on the substrate resulting itj an ionic bond, eovalent bond, or combination 
thereof; 

reacting a N-sulfonyldicarboximide group of the substrate-attached tethering group with 
an araine -containing material to form a connector group betvs'een the substrate and tlie amine- 
containing material. 

SI, (Withdrawn) An article prepared according to the method of claim 3 1 , 

^ WrhJursn* .he nxriuvl c>f t.)jun uneien &^ inuMi hJi/cJ auMi hl >!< 

fiiatenai is selected ironi an ammo acid, peptide, protem, enzyme, immunoglobuhn. DN/\. RIN A, 
or fragment thereof 
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34, (Withdrawn) A method of immobiiizing aii amine-containing material comprising: 
selecting a compound of Fonmila 11 




that is uiisubstituted or substituted with a halo, aikyL carbo.Kv, alkoxycafbot^yl, nitrile, or 
combinations thereof where 

X" is a substrate-reactive functional group selected from a carboxy, haiocarbonyl, 
haloearbonyloKv, cyano, hydroxy, mercapto, isocyanato, ha!osi:ly(, alko.x:ysilyl, acyloxysilyl, 
azido, aziridinyl, haloalkyl, tertiaiy amino, primary aromatic amino, secondary jironiatic amino, 
disultides alkyl disultide, benzotnazolyl, phosphono, phosphoroamido, phosphato, and 
ethylenicallv un.saturated gtoiip; 

R'' and iV together with a dicarboxiraide group to which they are attached torrn a 
four to eight menibered heterocyclic or heterobicyclic: group tliat can be Ixised to an optioiial 
aromatic group, optionai saturated or unsaturated cyclic groiip, or optional saturated or 
unsaturated bieycjiG group; 

Y" is a single bond or a divalent group selected from alkylene, heteroalkylene, 
arylene, carbonyL carbonyloxy, carbonylimino, oxy, thio, -NR'- where Rd is hydrogen or alkyi, 
or conibinaiions thereof; 

R:' i.s an alkyl, ai>'l, araikyl, or -NR^R" wherein R*' and R'' are each an alkyl group 
or taken together ft)itri a fi)ur to eight merabered heterocyclic group; 

r is equal to I when X"^ is monovalent or equal to 2 when X"* is a divalent group; 

and 

said compound is unsubstituted or substituted with a halo, alkyl, alkoxy, or 
comhinations thereof; 
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providing a substrate having a complementars'^ functional grdiip Capable of reacting with 

X"; 

preparing a substrate-attached tethering group by reacting X" with the complementary 
functional group on the suhstrate resuhing in an ionic bond, eovaleiit bond, or combination 
thereof; aiKi 

reacting a N-suifbnvid.vearboximide group of the substrate-attached tethering group with 
an amine-containing material to iVmn a connector group between the substrate and the amine- 
containing material . 



35. ( Withdrawn) An tuticie prepared according to the metliod of claim 34. 

36. ( Withdrawn) The method of claim 34> wherein the inmipbilized aiiiine-containing material 
is selected from an iuiaino acid, peptide, protein, en^ynie, immunoglobulin, DNA, RNA, or 
fragment thereof 

37. (New) A. compound of formula 

O 

0 O O O O V s 

X^-~j~-(CH,)--— L— C (CH^),; C (C^H^^D),^ 6 -Ar^ S ^^r^J [ 

O 

wherein 

\ s I subsuate reactive lunUiOnal uioup selected tiom a v,(irb>\ h\h\ b n\l 
halocfubon^ km oano h\dro\>, mcrcapio }soc>anaio halobihl, alkowwhl acv}o'(.vt,i!vi 
fi/ido a/n nhnsi hdloaJksl tertiar\ anuno, p^m<lr^ aromatic ammo ecundarv aioputic annuo 
dis litidv a'k Idisulfidv, bcn/ouia/ohl phoM7hono phobphoiocuiudo phosphato md 
ethv lemea! I v unsa i ura ted tuoim ; 

i< Hi' k \ oh * M dv <(.p owl d \\w ii. tUe let 1 )fn s 

loui to t.ig}' !i lb i h ^\ he ui I i.teujbiv.\(. il Lioup that can be I sc i t u ^put n 
aromatic group, optional saturated or unsaturaied cvclic group, or optional saturated or 
misatui-ated bicyehc group; 
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r ts 1 when X' is a monovaient group or equal to 2 when X' is a divalent group;: 

each n is inciependeiUly an integer ot 1 to 100: 

m IS an integer ot ! to 200; 

At ' IS an ars'lenc: 

k !S an integer ol 2 to 4; 

D IS oxygen, sulfur, or NH: 

L IS oxygen or NR'' where is hydrogen or alkyl; and 

said compound is imsubstituted or substituted with a Imio, aikyl, aikoxy, or 
combinations Thereot. 



